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Description [OniicaHBc H3o6peremral: 



I43o6peTeHMe othocmtch k <rrpoMTenbCTBy, b uacmiocTu k 3am»Te Meranna Tpy6 ox B03fleficTBMH 
arpeccMBHbix cpeA- a hmchho k ycTpoHCTBaM pjua HaHeceHWH noKpbiTMfl Ha BHy-rpeHHJOio noBepxHOCTb 
npo^antJio-rxxtpnpOBainitLX rpy<5. Hcna7ib3yeMbix b He(J>rera30B0H npoxajnmeHHocTH upw pcMOHre o6ca«Hbix 

KOJIOHH. 

M3BecTHa ycrraHOBKa, c noMombio Koropow murnii^piiMecKiie Tpytfbi rtxfpupyioT. 3aTCM Ho^BepraioT 
HopMann3ajurai TOKawM bbicokol* nacTOTbi (TBM), w cMa3Ky Tpy6 ocyinecTBJiHioT A° h nocne rxxj>pHpoBaHHfl 
h, cam ao PO^pHpoBaHHH cMa3Ky Kpyrjiwx rpyfS ocynjecTBjiHiOT H3BecTHbiMH npneMaMw: caMonajiHBOM 
cMaao^moro Marepnana, rmeBManiMecKHM pacnbuieinrcM umt noKpbiBHbiMH npo6KaMn ? to nocne 
ro(J»pHpoBaHMH cMaoKy rpy6 ocynjecTBjiHioT c noMonjbio namm, cmomchhoh b cxca3Ke w npoTHTHsaeMOH Ha 
Tpoce. 

KpoMe Toro, cropeBmyio CMa3Ky, HaHecemiyio nepeA rex}>pwpoBaHHeM h OKaromy MeTaana nocne TBM, Taxxe 
cneAycT yAanirrb c HHyrpeHHeH noBepxHocTH Tpyobi nepeA BropMTiHoA cwa3KOH. 

M3BecTHa -raKTKe ycrraHOBKa jjm HaHeceHHH mmakhx noKpbiBHbix MarepwanoB Ha BHyrpemooio noBepxHocrb 
Tpy6 c noMombio nepeMeujaK>rqHXCH ajiacnraibtx npo6oR c MexaHnxiecKHM npHBOAOU. OHa coctoht H3 AByx 
3nacTMMHbix npo6oK, oAHa H3 KOTopbix noABHKHa. B npocTpaHCTBO MemAY npooKaMH 3ajmBaK>T pacueTHoe 
KomniecxBo noKpbiHHoro Marepu ana n cxaTbiM BoanyxoM, no^aBaeMbiM noA U36wro«iHbnwf AaeneimeM 0,2 - 
0,3 Mria, nepeMen^aiOT npo6Kn no Tpy6onpoBOAy. IIpooKH co3AaK>T neofixoAHMyjo KOHTaKTuyio 
repMennmocTb, a hx HapyanibiH nnaMeTp Bbi6npaK>T b 3aHHcnMocTH or AaBneHsm cmarorx) B03nyxa, 
BH3K0CTM noKpbiHHoro Marepu an a h BO3M0XHOCTH ocTaBJieHHH nocjieAHero b BHAe TOHKoro 2SMAK0PO cnoa 
Ha BHyTpeHHeu noBepxHocTH Tpy6onpoBOA a. 

OnnaKo Tarae npo6KM mm MaHxeTbi Hejib3H Hcnojib30BaTb b PcxJjpMpoBaHHOM rpy6e. Tax Kan hct KOHTaKTa 
MamaeTw co BceM nepmnerpoM Tpy6bi. KoHxaKT MaHmeT h npoAonbHo-roc^pHpoBaHHOH Tpy6bi 6yAer TonbKo 
no BnaAHHaM rtxjip, a Ha Bbicrynax rocjip bbmaY ero orcyrcTBMH c MaHJKeraMn 6yA>nr cKannnBaTbCH otxoaw 
o6ropeBmero Meranna h npen>iAymeit CMaaKH. noBropHan cMasKa nocne o6pa6oTKH TBM raicme 6yAeT 
3areKaTb Ha 3TH HenpiouiMaeMbie MamKeroM yuacxKM. 

3aAaMett H3o6peTeHHH hbjihctch noBbimeHne KaiecTBa cmbskh c oniioBpeMeHHOH o^hctkok BHyrpeHHert 
noBepxHocTH npoA0JibHo-ro<J)pHpOBaHH0M Tpy6w 3a cner o6ecneneHHn KOHTaKTHoro npHnepamm Manner no 
nepHMerpy BHyrpeHHeM noBepxHocrw o6pa6a*rbiBaeMOH xpy6bi. 

FIocTaBiieHHaH H£jib AOCTuraercR tcm, mto Mamaerbi hmciot npo^HnMpoBaHHyio c Bna^nnaMM h BbicrynaMH 
noBepxHOCTb, HAeHTMHHyio cetieHHio KOHraKnipyioc^ew Tpy6bi, Ha Bbicrrynax waHmeTbi cHa6x:eHbi peopaMH 
mecTKOcTH, npn ^tom KecTKOCXb MaiDKer Ha othx ynacTKax paena vum 6onbrae wecTKocro Manser Ha 
y^acTKax hx BnanHH. 

KoHTaKTHan nooepxHocrb noABumHbix w HenoABwmm>ix Manjaer ^etrnma BnyTpeHHeMy npo^nruo 
o6pa6aTbiBaeMon Tpy6bi no ee nepHMerpy. Tan KaK npo<})Hnb Tpy6bi HMeer cnomnyio (j>opMy, cocxoranyio ro 
conpHxeHHbix yuacxKOB BticrrynoB h snanKH, to ajih Toro, vro6bi MaHKerbi He Tepnnn ycTOHMHBOCTb npn 
npoABHxeHHM b Tpyoe, Ha MaHxeTax no BbicrynaM BbOionHeHbi pe6pa mecTKOcru, Koropwe o6ecneMHBaiOT 
panHOMepHoe npHaame Manmex k Tpy6e h HaHeceime cMa3Kw paBHOMepHbDvC cnoeM. 

>KecTKOCTb MaHHcer paarawna Ha HnaAHHax h Bbicrynax, rax KaK enna TpeHHH c rpySon Ha Bbicrynax 
6anbDje, h&a Ha HnaAHHax. ripw paaHOH jKecTKocTH A«|>opMauwH Ha Bbfcrynax ManxeT 6yA«T oanbme, wo 
MoxeT npMBecni k 3axeKainoo pe3WHbi h 6onee 6bicrpoMy ee H3Hocy. Mcnarmemie pe6ep mecTKOCTH Ha 
Bbicrynax MaHiKer ynpouHner hx, npwweM creneHb mecTKOCTH sasHCHT or Map km pe3HHbi, ee 
anacTHMHOCTM, TOjnnHHbi ManxeTbi h pa3wepoB npoAQnbHo-ro<J)pHpoBaHHOH rpy6bi. 

Ha <J)Hr.l H3o6pa>KeH o6mHH bha ycrpoHCTBa; Ha <J)ht.2 noKasaHa b nonepewHOM c€mchmh MaHmera c 
npocfmiMpoBaHHOM KOHTaKTHOM noeepxHocTbio, noMemeHHaH HHyrpb npoAon bHO-rtxJjpMpoBaHHOH rpy6bi, 
pa3pe3 A- A Ha <J)HT.l, 

YCTpOHCTBO COCTOHT H3 HaOOpa HenOABH KHblX MaiLHCCT I H nOABHJKHOH MaR»eTbI 2 C pc6paMM HCeCTKOCTH 3, 

pacnojiOKeHHbix na raroKe ,4 n cMa3rar 5, Koropan 3anonHner npocrpaHCTBO utmjjy MaroKeraMH 1 n 2, a 
Tamxe coAep«MT KpbiniKy 6, Koropan coctomt M3 ocHOBaHHH 7 h 8 h 3arjiynnai 9 co raryuepoM 10, 
3aKperuieHH0H na KOHue npoAOJibHo-rocJ)pHpoBaHHOH rpyCbi 11, HMeiomew BnaAHHbi 12 h Bbicrynbi 13. 

ycTponcTBo paooTaer cneAyioiuHM o6pa30M. 

HenoABHJKHbie Manmerbi 1 wecTKO KpenHTcn Ha nrroKe 4 w bboahtch c Topua b npoAonbHo-rocJipHpoBaHyio 
Tpy6y 11, a MaHJKera 2 HacaoMBaercn Ha uttok 4 c boomotchoctbio nepeMeD^emm no nrroKy. npocrpaHCTBO 
MejKAY 3THMH MaHweTaMH 3anonHHercn cMa30WbiM cocraooM 5. Co6paHHbie Ha urroRe Manwerbi 
npoABMrajor BHyrpb rpy6bi, 3areM c ropna rpy6w 11 OAeBajor h Kpennr ocHOBamtfl 7 n 8 h 3ar/ryraKy 9 co 
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niTyuepoM 10 paa'bCMHOH Kpsnmof 6. ITocJie Moirra?Ka ycxpowcTBa na Tpy6e 11 *iepe3 urrymep 10 noflaercn 
jjaaneHHe Boojjyxa. no/j ^eHcrsKeM KOTOporo npoHcxoflMT npoflBnmeHMe enyTpu Tpy6bi Mau»er 1 m 2 co 

U1T0K0M 4 H CW33K0M 5 MeKfjy HMMM. llpM 3 TOM Ha6op HenO^BWKUblX MaHJKCT 1 CHHMaeT C BHyTpeHHett 

noaepXHOCTH npo;jarattfio-ix><j>pwpoBaHHOM Tpy6bi 11 crapyio cna3Ky, oKarrwHy, a no^BnaiHaH uaaseTa 2 nqjj 
/jeiicTBHeM ^aaneHMH B03/jyxa CK0Jib3WT no urroKy. CMasna 5 ebifl ami HBaercH b 3a3op Mem^y MaHmeToft m 
npo<j>MjieM BHyrpeHHew nooepxnocrii Tpy6bi 11 m HaHocwTCH Ha ory noBepxHocTb. 

npH Bbixo^e M3 rpy6bi 11 Ha6opa Mauxer 1 h 2 npoioBonHTCH onunoMeHMe no/jaw B03,^yxa uepe3 mrynep 10 
a AeMoirrajs pa3t>eMHort Kpbtnnux 6. 

Tax KaK MaroKeTbi 1 h 2 hmciot <J>opMy npo<j>Hjm HapyxHOH KonraKTHon noeepxHOCTn, i^eHTwroyio $opMe 
BRyTpeHHeft noBepxHocru npo^ouibHo-ro^pnpoBaHHOft Tpy6w 11, to BnyTpcHHRH noBepxHOCTb Tpytfbr 
paBHO&tepHo oHHO^aeTCH HenoflBH m HhrMH MaHmeraMH 1, to ecTb nepe^ HaHecemiew CMa3KH hoboh cxapan 
CMaaxa yuajiHercH, a b 3a3op Kiem^y MaHxeroft 2 h BHyTpeHHeft noBepxHocTbio Tpy6w 11 BbmaanMBaeTCH 
CMa3Ka, KOTopan paBHOMepHO HaHocMTCH no BHyrpeHHeH noBepxHocm no Bcew n/mHe Tpy6bi. B Kam^OM 
TunopasMepe o6ca^Hbix xpy6 oTjjenbHoft Tomuniibi npHMeHHercH nnacrbipb, ^nMHa nepHuerpa 

Hapyxnoft noBepxHOCTH Kcrroporo HecKonbKO 6anbine AJnmbi BHyTpcHHew noBepxHOCTH o6catfHOH Tpy6bi b 
HHTepBane peuoHra. A Tax KaK jynma nepHMerpa jx?w KasK^ott TonmnHbi ctchkh cboh, to h BHyTpemnrii 
npo4«uib nnacTbipn Rtih Kaxflow TOjnuHHbi ctchkh o6canHoi* Tpy6w paararaeH h cooTBCTCTBeHHO 
Heo6xonmio cBoe ycrpoiicTBO. 

3aBncHMocTb pa3MepoB KfaHJKerbi or ™nopa3MepoD ro4>pnpoBaHHbix Tpy6 catena n Tafijnmy. 

ripe^iaraeMOC ycrpoMCTBo mojkct 6btTb Hcnojib30BaHo npn H3roroBneHHH nnacrbipeH, npKMeHHeMbix /yin 
BOCCTaHOBJieHHH P€ pMCTHMHocm ooca^Hbix KOJiOHH flHaMeTpOM 140, 146, 168 mm h ppymtx pa3MepoB. 

Cne^yer HMerb Bawny, mto b 3aHHCHMOCTn ot TBepAocTH pe3HHbi jpfaxierp no^BUJSHOH MatuseTbi flojiJKeH 
6biTb paBHbiM jniaMeTpy HenoBHJKHbix ManxeT (npH Macno6eH3ocTOHKOH pe3nne cpe^Heit TBepflocTH) mm 
MeHbuae ux fluaMerpa (npn Macjio6eH30CTOHKOH pe3UHe noBbnneHHOH TBepnpcTH). riocnejniee ycnoBoae yMTeiio 
b nsyx nocne^HHx rpaxj>ax Tadrntubi. 

McnoJib30BaHne H3o6pereHMH no3BOjiHT noBbicwrb Ka^iecTBo HaHeceHMH cwa3KH Ha BHyrpcHHioio 
noeepxHocTb npo^ojibHO-ro<{ipHpoBaHHbix Tpy6 w 3Ha^HTenbHO cok paTHTb TexHononwecKyio onepauHK) no 
no^roroBKe Tpy6bi k ncnojibooBaHiao b cKBaxime. 

TaxaH MamKera Moxer 6biTb npHMeHeHa TaKHte npw o6pa6oxKe npo^ojibHo-ro<J>pHpoBaHHbix Tpy6, b 
paaroraHbcc ycTpottcTBax, rj\c ohh ncnonb3yH>TCH. 



Claims |<DopMyjia H3o6pereHR5i|: 

YCTPOMCTBO flJIfl HAHECEHMH CMA3KI4 HA BHYTPEHHIOIO HOBEPXHOCTb 
nPOflOnbHO-roOPMPOBAHHOA TPYBbl. coAepwaiuee MexaHMMecKMi* npwBOfl. uitok c Ha6opoM 
anacTOUHh»ix KOHxaKTwpyioinjoc no nepuxterpy c BHyTpeHHew noBepxnocrtJO Tpy6w Maraier, 
pacnonomeHHbiH utmgy MamKeraMM cwa3o^Hbm cocTae a 3anopnbiH y3en. oTjnmaiomeecH Tew. uto 
MawKeTbi hmoot KjjenrimHyK) ce^ieiono npo^ojThHo-ro<t>psipoBaHHOH Tpy6w npo^rompoBaHiiyio no ee 
Bna^HHOM h BbicrynaM noBepxHocrb, npw 3Tom uaHmerbi Ha Bbicrynax cHa6»eHbi pe6paMM jkcctkocth, a 
KecTKocTb MaHmeT Ha 3tmx yuacTKax paBHa HjiM 6onwue xecTKOCTH MaHJKer Ha yiiacTKax hx ena^im. 



Drawlng(s) (MeprexMl: 
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(54) DEVICE FOR LUBRICATING INNER SURFACE OF LONGITUDINALLY 
CORRUGATED PIPE 

(57) Abstract: 

Substance of invention: A rod is fitted with a set of elastic cups which are brought in 
contact with the inner surface of a pipe over the entire pipe perimeter. Lubricant is filled 
into the space between the cups. The cups are profiled identically to the inner surface of 
the longitudinally corrugated pipe so that they have ridges and grooves identical to those 
on the pipe surface. The cup stiffness at the ridges is equal to, or greater than, that at the 
grooves. 2 dwgs 



Description: 



The present invention relates to construction and — more specifically — to the protection 
of pipe metal from aggressive media; in particular, it relates to devices for applying 
coatings to the inner surfaces of longitudinally corrugated pipes used in oil and gas 
industry for repairing casing strings. 

An apparatus is known, using which cylindrical pipes are corrugated and then normalized 
with high-frequency currents (HFC), and, while prior to being corrugated cylindrical 
pipes are lubricated by known methods such as the self-feed of lubricant, pneumatic 
spraying or application of lubricant through the use of cover plugs, after the corrugation 
process the pipes are lubricated using hemp which is soaked in lubricant and then pulled 
through the pipes by means of a rope. 

Also, the lubricant burnt during the corrugation process and the metal scale formed 
during the HFC treatment need to be removed from the inner surface of the corrugated 
pipe before it is re-lubricated. 

An apparatus is also known, which serves for applying liquid coating materials to the 
inner surfaces of pipes with the use of power-driven movable elastic plugs. The apparatus 
has two elastic plugs, one of which is movable. A definite quantity of coating material is 
poured into the space between the plugs, and the plugs are moved along the piping by 
compressed air supplied at an excessive pressure of 0.2 to 0.3 MPa. The plugs create the 
necessary contact tightness, and their outside diameter is selected according to the 
compressed air pressure and the coating material viscosity and also so as to ensure that a 
thin liquid layer of coating material is applied to the inner surface of the piping. 

However, such plugs, or cups, cannot be used in a corrugated pipe since there is no 
contact between the cups and the pipe over the entire pipe perimeter. The cups will 
contact the longitudinally corrugated pipe only at the grooves between corrugations, and 
burnt metal and the previously applied lubricant will accumulate on the corrugation 
ridges due to the lack of contact with the cups. Lubricant re-applied after the HFC 
treatment will also accumulate on the surfaces that do not come in contact with the cups. 

The object of the present invention is to increase the lubrication quality in the course of 
cleaning the inner surface of the longitudinally corrugated pipe by ensuring an adequate 
contact between the cups and the inner surface of the pipe over the entire pipe perimeter. 

This object is achieved by designing cups whose surface is profiled to produce ridges and 
grooves identical to those on the surface of the pipe under treatment. The cup ridges are 
provided with stiffening ribs; the cup stiffness at the ridges is equal to, or greater than, 
that at the grooves. 



The profile of the contact surfaces of the movable and fixed cups is identical to the inner 
profile of the pipe under treatment over the entire pipe perimeter. Since the pipe has a 
complex profile consisting of alternating ridges and grooves the stiffening ribs provided 
on the cup ridges prevent the cups from becoming unstable while they are moved along 
the pipe; due to the provision of such ribs the cups are uniformly pressed against the pipe 
and a uniform layer of lubricant is applied to the pipe surface. 

The cup stiffness at its ridges differs from that at its grooves since the friction between 
the pipe and the ridges is greater than that between the pipe and the groove surfaces. If 
the cup stiffness were the same, the cup ridges would be more strained, which would 
result in the rubber flow-in and in a more rapid wear of the cups. The stiffening ribs on 
the cup ridges strengthen the ridges, the degree of stiffness depending on the rubber 
grade, its elasticity, the cup thickness and the dimensions of the longitudinally corrugated 
pipe. 

Fig. 1 is a general view of the device, Fig. 2 presents a cross-sectional vies of a cup 
which has a profiled contact surface and is placed in a longitudinally corrugated pipe, 
section A-A in Fig. 1 . 

The device comprises a set of fixed cups 1 and movable cup 2 provided with stiffening 
ribs 3 and mounted together with the fixed cups on rod 4, lubricant 5 filling the space 
between the cups 1 and 2, and cover 6 consisting of bases 7 and 8 and stopper 9 with 
union 10 which is fastened to the end of longitudinally corrugated pipe 1 1 having grooves 
12 and ridges 13. 

The device functions as follows. 

The fixed cups 1 are rigidly mounted on the rod 4 and inserted into longitudinally 
corrugated pipe 1 1 through one of the pipe ends, and the cup 2 is fitted on the rod 4 so 
that it is movable thereon. The space between these cups is filled with lubricant 5. The 
cups assembled onto the rod are moved into the pipe, and then the bases 7 and 8 of the 
split cover 6 and its stopper 9 with the union 10 are mounted and fixed at the end of the 
pipe 11. After the device is mounted on the pipe 11, compressed air is supplied via the 
union 10 with the result that the cups 1 and 2 move inside the pipe together with the rod 4 
and the lubricant 5 contained in the space between the cups. As this takes place the set of 
fixed cups 1 removes the old lubricant and the scale from the inner surface of the 
longitudinally corrugated pipe 11, and compressed air causes the movable cup 2 to slide 
along the rod. The lubricant 5 is squeezed out into the space between the cup and the 
inner surface of the pipe and applied to this surface. 

When the set of cups 1 and 2 moves out of the pipe 1 1, the compressed air feed through 
the union 10 is shut off and the split cover 6 is disassembled. 

Since the external contact surfaces of the cups 1 and 2 are profiled identically to the inner 
surface of the longitudinally corrugated pipe 1 1, the inner surface of the pipe is uniformly 
cleaned by the fixed cups, i. e., before fresh lubricant is applied the old lubricant is 



removed and then fresh lubricant is squeezed out into the space between the cup 2 and the 
inner surface of the pipe 1 1 and uniformly applied to the inner surface of the pipe 
throughout its entire length. With each size of casings use is made of a patch whose outer 
surface perimeter is somewhat longer than the inner surface of the casing over the repair 
interval. And since for each wall thickness the length of the perimeter is different the 
inner profile of the patch differs with each casing wall thickness, requiring the use of a 
separate device. 

The dependence of the cup dimensions on those of corrugated pipes is tabulated below. 

The proposed device can be used in making patches which are utilized for the purpose of 
restoring the tightness of casing strings 140, 146 and 168 mm in diameter, as well as 
casing strings having other diameters. 

It should be borne in mind that depending on the rubber hardness, the movable cup 
diameter must be equal to that of the fixed cups (in the case of oil- and gasoline-resistant 
rubber of medium hardness) or must be smaller than the fixed cup diameter (in the case 
of oil- and gasoline-resistant rubber of high hardness). This requirement is taken into 
account in the last two columns of the table. 

The use of the invention would make it possible to increase the quality of lubricating the 
inner surface of longitudinally corrugated pipes and would considerably reduce the time 
and effort spent in preparing such pipes for use in wells. 

Such a cup can also be utilized for processing longitudinally corrugated pipes in various 
devices when these pipes are used. 



Claims: 



A DEVICE FOR LUBRICATING THE INNER SURFACE OF A LONGITUDINALLY 
CORRUGATED PIPE, which consists of a power drive; a rod carrying a set of elastic 
cups contacting the inner surface of the pipe over the pipe perimeter; lubricant contained 
between the cups; and a cover assembly and wherein the cups are profiled identically to 
the inner surface of the longitudinally corrugated pipe so that they have ridges and 
grooves identical to those on the pipe surface, the cup ridges are provided with 
strengthening ribs, and the stiffness of the cups at the ridges is equal to, or greater than, 
that at the grooves. 
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